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BackgroundBackground
Control Center in the Classroom is a Control Center in the Classroom is a 
Goddard education DDF projectGoddard education DDF project

Objective:  Provide an educational Objective:  Provide an educational 
experience that excites and inspires experience that excites and inspires 
students in technology and the sciences students in technology and the sciences 
by providing opportunities for handsby providing opportunities for hands--on on 
participation in real flight missionsparticipation in real flight missions

FY04 funding:  $35K, 1.5 FTEFY04 funding:  $35K, 1.5 FTE
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What is CCC?What is CCC?
An integrated webAn integrated web--based system that based system that 
allowsallows
•• Students to control and monitor their flight Students to control and monitor their flight 

experiments over the Internetexperiments over the Internet
•• RealReal--time video/audio webtime video/audio web--casting of launch casting of launch 

and operations to the education communityand operations to the education community

An interactive learning tool that allowsAn interactive learning tool that allows
•• Students to communicate with flight ops team Students to communicate with flight ops team 

in realin real--timetime
•• Students to post questions (e.g., Email, IM) Students to post questions (e.g., Email, IM) 

and get answers from NASA engineersand get answers from NASA engineers



Internet

System ConceptSystem Concept
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Operations ConceptOperations Concept
PrePre--MissionMission
•• Create mission specific education primersCreate mission specific education primers
•• Live webLive web--cast of significant fabrication/integration activitiescast of significant fabrication/integration activities
•• OnOn--demand viewing of primers and predemand viewing of primers and pre--mission video via the mission video via the 

webweb

MissionMission
•• WebWeb--cast launch events and broadcast telemetry displays in cast launch events and broadcast telemetry displays in 

realreal--timetime
•• Allow authorized remote users to control their payloadsAllow authorized remote users to control their payloads
•• Broadcast live Q&A via the webBroadcast live Q&A via the web

PostPost--MissionMission
•• OnOn--demand playback of mission video and telemetry demand playback of mission video and telemetry 
•• Provide feedback form for teacher/student comments Provide feedback form for teacher/student comments 
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PrimersPrimers

A key component in the integrated A key component in the integrated 
education experienceeducation experience
•• Tap AETD technical expertsTap AETD technical experts

Distill concepts to gradeDistill concepts to grade--appropriate appropriate 
curriculumcurriculum

•• Animated and narratedAnimated and narrated
Professional graphics designProfessional graphics design
Delivery via Flash ™ or similar technologyDelivery via Flash ™ or similar technology
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Applied TechnologiesApplied Technologies
IndustryIndustry--standard video webstandard video web--cast technologycast technology
•• Challenge:  synchronize video with telemetryChallenge:  synchronize video with telemetry

Web based client/server approachWeb based client/server approach
•• ServletsServlets, applets, Java web, applets, Java web--startstart

ObjectObject--oriented programming languagesoriented programming languages
•• Java, PythonJava, Python

XMLXML
•• To facilitate data processing by studentsTo facilitate data processing by students

Database driven systemDatabase driven system
•• To facilitate telemetry analysisTo facilitate telemetry analysis
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XML UsageXML Usage

CCCCCC

StudentStudent
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MissionMission
SEMSEM--B (Student Experiment Module B (Student Experiment Module -- Balloon)Balloon)

Supported SEMSupported SEM--B B 
mission on May 3, 2004mission on May 3, 2004
•• Web cast live launch and Web cast live launch and 

onon--board videoboard video

•• RealReal--time GPS data time GPS data 
updatesupdates

•• RealReal--time altitude plottime altitude plot

•• Rapid turnaround (2 Rapid turnaround (2 
weeks from start to weeks from start to 
launch)launch)

•• www.wff.nasa.gov/sembwww.wff.nasa.gov/semb
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Supported SUBSupported SUB--SEMSEM
mission on June 9, mission on June 9, 
20042004
•• WebWeb--cast live launch videocast live launch video

•• RealReal--time broadcast of time broadcast of 
radar tracking dataradar tracking data

Altitude, range, velocityAltitude, range, velocity
AzAz/El/El
Lat/LongLat/Long

•• www.wff.nasa.gov/~nasaedwww.wff.nasa.gov/~nasaed
/subsem/subsem

MissionMission
SUBSUB--SEM (Sounding rocket)SEM (Sounding rocket)
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MissionMission
SmallSmall--scale Educational Rocket Initiative (SERI)scale Educational Rocket Initiative (SERI)

Plan to support 3 SERI Plan to support 3 SERI 
launcheslaunches
•• Two launches in Oct/Nov Two launches in Oct/Nov 

timetime--frameframe
Live webLive web--cast rocket launchcast rocket launch
RealReal--time telemetry displaytime telemetry display

•• Third launch TBD Third launch TBD 
•• www.wff.nasa.gov/seriwww.wff.nasa.gov/seri
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Upcoming missionsUpcoming missions

Working with the Laboratory for High Working with the Laboratory for High 
Energy Astrophysics (GSFC Code Energy Astrophysics (GSFC Code 
660) to support an education 660) to support an education 
instrument (UV camera) on the instrument (UV camera) on the 
NightGlow/CosmoCamNightGlow/CosmoCam missionmission
Working with Working with AerosondeAerosonde (UAV) to (UAV) to 
support their education communitysupport their education community
•• www.aerosonde.comwww.aerosonde.com

You know that th
using Instrumen
Control may be r
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not viable for thi
application.
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FY 05 PlansFY 05 Plans

Requesting DDF 2Requesting DDF 2ndnd year extensionyear extension
•• $35K$35K
•• 1.5 FTE1.5 FTE

Working on:Working on:
•• Video/telemetry synchronizationVideo/telemetry synchronization
•• Secure commandingSecure commanding
•• Messaging mechanism between NASA Messaging mechanism between NASA 

controllers and studentscontrollers and students
•• Example primersExample primers
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SpinSpin--off / Collaborationoff / Collaboration

Space Operations Learning CenterSpace Operations Learning Center
•• Partnering with the Space Network Project Partnering with the Space Network Project 

(GSFC Code 452) to develop a “Space (GSFC Code 452) to develop a “Space 
Operations Learning Center”.Operations Learning Center”.

Objective:  create a stimulating environment for Objective:  create a stimulating environment for 
students to learn about satellite operations through students to learn about satellite operations through 
33--D graphical displays and handsD graphical displays and hands--on simulation on simulation 
toolstools

CCC provides the infrastructureCCC provides the infrastructure

Details still being workedDetails still being worked



1818

ConceptConcept
Three types of learning Three types of learning 
centers:centers:

•• Primary Learning CenterPrimary Learning Center
Proximate to a real Proximate to a real 
Operations Control CenterOperations Control Center

•• Remote Learning CenterRemote Learning Center
NASA Visitor Centers, NASA Visitor Centers, 
Space Museums, Science Space Museums, Science 
Centers across the Centers across the 
countrycountry

•• Virtual Learning Center Virtual Learning Center 
(VLC)(VLC)

WebWeb--basedbased

Internet

Primary
Learning Center

Remote
Learning Center Virtual

Learning Center
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First StepsFirst Steps
Learning CentersLearning Centers
•• VLC is the foundation VLC is the foundation 
•• Primary and Remote Primary and Remote 

Learning Centers will Learning Centers will 
build on VLCbuild on VLC

Virtual Learning Center

Primary Remote

•• Education LevelsEducation Levels
•• NASA Explorer Schools NASA Explorer Schools 

(grade 4 to 9) first(grade 4 to 9) first
•• Secondary and college Secondary and college 

level laterlevel later
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Virtual Learning CenterVirtual Learning Center

Primers Hands-on
Simulations

Live
Satellite
Tracking

3-Step Learning Process

a web based learning environmenta web based learning environment
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Hands-on
Simulations

Live
Satellite
Tracking

PrimersPrimers
Primers developed on the Primers developed on the 
following topicsfollowing topics
•• Satellite OperationsSatellite Operations
•• Tracking StationTracking Station
•• Orbital MechanicsOrbital Mechanics

Created in 3D animation in Created in 3D animation in 
Flash or Mpeg (web Flash or Mpeg (web 
downloadable)downloadable)

Space
Primers
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Satellite Operations SimulationSatellite Operations Simulation

Space
Primers

Live
Satellite
Tracking

HandsHands--on simulationon simulation
•• Determine satellite Determine satellite 

orbit and attitudeorbit and attitude

•• Send commands to Send commands to 
control the satellitecontrol the satellite

•• Obverse result via Obverse result via 
3D animation and 3D animation and 
numeric displaysnumeric displays

Hands-on
Simulations
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Hands-on
Simulations

Satellite TrackingSatellite Tracking

Track live satellite Track live satellite 
viavia
•• Live data feedLive data feed
•• Satellite Tool Kit Satellite Tool Kit 

(STK)(STK)

Space
Primers

Live
Satellite
Tracking
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AcronymsAcronyms
CCCCCC -- Control Center in the ClassroomControl Center in the Classroom
DDFDDF -- Director’s Discretionary FundDirector’s Discretionary Fund
GPSGPS -- Global Positioning SystemGlobal Positioning System
IMIM -- Instant MessagingInstant Messaging
SEMSEM -- Student Experiment ModuleStudent Experiment Module
SERISERI -- SmallSmall--scale Educational Rocketry Initiativescale Educational Rocketry Initiative
STKSTK -- Satellite Tool KitSatellite Tool Kit
TLMTLM -- TelemetryTelemetry
UAV UAV -- UnUn--manned Aerial Vehiclemanned Aerial Vehicle
VLCVLC -- Virtual Learning CenterVirtual Learning Center
XMLXML -- Extensible MarkExtensible Mark--up Languageup Language


